Sediments, microbial mats, biofilms and other microbial communities are characterized by steep gradients of physical and chemical parameters. Fibre optical microsensors, microoptodes, that we developed over the last three years have become powerful tools to investigate and measure these parameters with a sufficient spatial resolution and with a minor disturbance of the micro-environment in natural systems.
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Together with microoptodes for oxygen1, pH, temperature we developed a sensitive measuring system2'3 that enables the measurement of luminescence intensities and lifetimes of indicators that are immobilized at the tip of tapered fibers.
As light sources, we used light emitting diodes, that nowadays are available with a high optical power output even in the blue part of the spectrum, where many indicators can be excited. Furthermore, LEDs are easy to modulate and thus enable both, the measurement of luminescence intensities independent of ambient light and the 
